The nucleotide sequences of 4.5S RNAs associated with poly-(A)-containing RNAs of mouse and hamster cells were determined. These RNAs have 91 to 94 nucleotides, a high content of G (almost 40%) and no modified nucleoside. The 5'-termini are pppG, but the 3'-termini lack uniformity in the number of uridylate residues. These molecules contain two sets of repeating sequences, and a central purine-rich sequence. There is only one base exchange between mouse and hamster 4.5S RNAs. Possible binding sites of these RNAs to poly(A)-containing RNAs are discussed.
. Nucleic acids were dissolved in a solution of 20mM Tris-HCl (pH 7.5), 10 mM NaCl and 1 mM EDTA and then heated at 95°C for 90 sec. The low molecular weight RNA fraction (4 to 7S) was separated from higher molecular weight RNAs in a 5 ml of a gradient of 5 to 20% sucrose in TSE buffer (20mM Tris-HCl, pK 7.5; 0.1M NaCl; lioM EDTA) in a Beckman SW-50.1 rotor by centrifugation for 3 hours at 50,000 rpm.
The low molecular weight RNA fraction was then separated by two dimensional gel (2-D gel) electrophoresis by a modification (2) of the method of Ikemura et al. (4, 5) . The region of gel containing 4.5S RNA was cut out and subjected to further electrophoresis in 16% polyacrylamide gel containing 7M urea (6) , since this gave complete separation of the 4.5S RNA from 4.5S RNAj (7) and several minor RNAs. Sequence analysis. Standard procedures (8, 9) were used for enzymatic digestion of purified 4.5S RNA, fingerprinting and identification of oligonucleotides from fingerprints. Reaction conditions for nuclease PI, polynucleotide phosphorylase and silkworm nuclease have been described (10-12). The digestion products with polynucleotide phosphorylase and silkworm nuclease were separated by two dimensional paper electrophoresis (8) , and the resulting oligonucleotides were digested with RNase T2 or nuclease PI, and analyzed by two dimensional thin-layer chromatography (13) .
Large oligonucleotide fragments of the 4.5S RNA were obtained by partial digestion with RNase Tl (O.Olug plus 50yg of carrier RNA in 3yl of 0.01M Tris-HCl, pH 7.6, and 0.01M MgCl 2 for 10 min at 4°). The partial digestion products were purified (14) and their sequences were identified (15) .
Large fragments were also obtained by cutting the RNA with RNase H. 4.5S RNA was hybridized to poly(dC-dT), prepared from poly(dA-dG)-poly(dC-dT) by depurination (16) , and was digested with RNase H (17) . The digestion mixture was fractionated by 2-D gel electrophoresis and purified spots were digested with RNase Tl or RNase A and analyzed by fingerprinting. See footnotes to Table I.) fragments of the 4.5S RNA were obtained by partial digestion with RNase Tl and by digestion with RNase H. In the latter case, since this RNA contained two -A-G-A-G-sequences, we chose poly-(dC-dT) as the partner of the 4.5S RNA for the RNA-DNA hybrid.
RESULTS
The partial digestion products are summarized in Figure 2 , which shows the sequences deduced for the 4.5S RNA. Donis-Keller reported that the recognition structure of RNase H was a hybrid of at least 4 contiguous bases (19) . This was also true in this experiment except for nucleotides 62-64: though this sequence contains only 3 contiguous base pairs, RNase H cleaved this sequence fairly well. On the other hand, the second -A-G-A-Gsequence was fairly resistant to digestion by RNase H. This sequence might be involved in the higher structure. A possible secondary sturcture of the 4.5S RNA is shown in Figure 3 . There was a submolar amount of oligonucleotide 22(C-A-C-A-C-Gp) in the RNase Tl fingerprint (Fig. la, Table I ). The partial RNase Tl digestion products contained a small amount of C-A-C-A-C-G-C-C-G-G-U-A-Gp. Therefore, partial base substitution from G to A at position 16 from the 5'-terminus of this RNA must have occurred on the genes for the 4.5S RNA.
The nucleotide sequence of the 4.5S RNA from hamster cells. In a previous paper, we showed that the structures of the 4.5S RNAs from mouse and hamster cells are very similar, but not identical (3) .
We analyzed the RNase Tl and the RNase A digestion products of the 4.5S RNA from BHK cells and found the following differpdy(dT-dC) -RNase H one is G-C-C-C-G-U-A-G (residues 1 to 8 and 20 to 2 7) and the other is G-A-G-G-C-A-G-A-G-G (residues 40 to 49 and 46 to 55). In the latter sequence, G-A-G-G is repeated three times with two C-A sequences as spacers.
Another striking feature of this molecule is its purine rich sequence : in the center of the molecule, 20 of the 22 nucleotides between positions 36 and 57 are purine nucleotides.
Since this 4.5S RNA is associated with cellular poly(A)-containing RNAs, determination of its binding site(s) on poly(A)-containing RNAs is very important for understanding its function (s).
In a preliminary experiment, we found that the purine rich region of the 4.5S RNA hybridized to mouse liver mRNA and was resistant to digestion by a mixture of RNase Tl and RNase A. Another region of the 4.5S RNA that is less protected from RNase digestion is the region around A-G-C-C-U-G-G-G (residues 74 to 81), which contains the sequence complementary to some of the splice junctions (Table HE) . Lerner ej: a^. reported that autoantibodies produced by patients with systemic lupus erythematosus (SLE) precipitated nuclear ribonucleoproteins which contain seven small nuclear RNAs (32, 33) .
Since some of the small nuclear RNAs (Ula and U2RNA) contain sequences complementary to splice junctions, they discussed the possibility that these ribonucleoproteins may be involved in the splicing of hnRNAs (33) . Since our 4.5S RNA (probably U7RNA of Lerner e_t a^. (33) , unlike Ula and U2 RNA, is associated with nuclear and cytoplasmic poly(A)-containing RNAs, this molecule may not only be involved in the splicing of hnRNAs, but also in transportation of mature mRNAs from the nucleus to the cytoplasm.
We are now examining the exact binding site(s) of the 4.5S 
